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PATENTS 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 
In re application of 
Frederic LOUART et al . 
Serial No. (unknown) 
Filed herewith 

THERMAL PROTECTION SHEATH AND 
ITS FABRICATION METHOD 

PRELIMINARY .aMENDMENT 

Commissioner for Patents 

Washington, D.C. 20231 

Sir: 

Prior to calculation of the filing fee, please 
amend the above-identified application as follows: 

IN THE CLAIMS : 

Cancel claims 1-22. 

Add the following new claims: 

--23. (new) A thermal protection sheath includ- 
ing a substrate (10) and a reflective foil (20) fixed to the 
substrate (10, 14), the substrate (10, 14) being elastically 
deformable from a relaxed configuration, characterized in 
that the foil (20) is pleated on the substrate (10, 14) in 
said relaxed configuration and the pleats in the foil (20) 
are irregularly shaped and oriented. 

--24. (new) A protection sheath according to 
claim 23, characterized in that the substrate (10, 14) has 
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an outside surface (11) provided with openings (12) and the 
foil (20) is pleated in line with said openings (12) . 

— 25. (new) A protection sheath according to 
claim 24, characterized in that the foil (20) is pleated 
inside the openings (12) . 

— 26. (new) A protection sheath according to 
claim 23, characterized in that the pleats in the foil (20) 
are adapted to form reserves of air (15) . 

— 27. (new) A protection sheath according to 
claim 23, characterized in that the substrate (10) is made 
of textile and includes openings (12) between textile 
threads (13) and the foil (20) is pleated in line with said 
openings ( 12 ) . 

--28. (new) A protection sheath according to 
claim 27, characterized in that the substrate (10) is formed 
of braided or knitted threads (13) . 

— 29. (new) A protection sheath according to 
claim 28, characterized in that the reflective foil (20) is 
pleated between the braided or knitted threads (13). 

— 30. (new) A protection sheath according to 
claim 23, characterized in that the substrate is a corru- 
gated plastics material tube (14). 
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--31. (new) A protection sheath according to 
claim 30, characterized in that the corrugated plastics 
material tube (14) is slit longitudinally. 

--32. (new) A protection sheath according to 
claim 30, characterized in that the foil (20) is pleated 
inside annular recesses (12) of the corrugated tube (14) . 

--33. (new) A protection sheath according to 
claim 23, characterized in that the substrate (10, 14) is 
tubular . 

— 34. (new) A protection sheath according to 
claim 23, characterized in that the substrate (10, 14) can 
be stretched elastically in the longitudinal and/or radial 
direction . 

— 35. (new) A protection sheath according to 
claim 23, characterized in that the reflective foil (20) is 
woven from aluminized glass fibers. 

--36. (new) A method of fabricating a protection 
sheath including a substrate (10, 14) and a reflective foil 
(20) adapted to be fixed to said substrate (10, 14), 
characterized in that it includes the following steps: 

- elastically stretching the substrate (10, 14) from a 
relaxed configuration; 

- fixing the reflective foil (20) to the stretched substrate 
(10, 14); and 
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- elastically shrinking the substrate (10, 14) into said 
relaxed configuration. 

--37. (new) A fabrication method according to 
claim 14, characterized in that, in the stretching step, the 
substrate (10, 14) is stretched longitudinally and/or 
radially . 

--38. (new) A fabrication method according to 
claim 36, characterized in that the shrinking of the 
substrate (10, 14) covered with the reflective foil (20) is 
forced by means of rollers (22a, 22b) adapted to press said 
foil (20) onto the substrate (10, 14) . 

--39. (new) A fabrication method according to 
claim 36, characterized in that the foil (20) is pleated 
inside openings (12) in the substrate (10, 14) during the 
shrinkage step. 

--40. (new) A fabrication method according to 
claim 36, characterized in that, in the fixing step, the 
reflective foil (20) is applied in the lengthwise direction 
of the substrate (10, 14) . 

--41. (new) A fabrication method according to 
claim 36, characterized in that the reflective foil (20) is 
applied in a helix around the substrate (10, 14) . 

— 42. (new) A fabrication method according to 
claim 36, characterized in that, in the fixing step, the 
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reflective foil (20) is fixed to the substrate (10, 14) by 
an adhesive. 

--43. (new) A fabrication method according to 
claim 36, characterized in that the substrate (10) includes 
braided or knitted heat-shrink threads (13) and in that 
during the step of shrinking the substrate (10) the sheath 
is heated to shrink the heat-shrink threads (13) . 



5 



Frederic LOUART et al . 
REMARKS 
The above changes in the claims merely place this 
national phase application in the same condition as it was 
during the international phase, with the multiple dependen- 
cies being removed. Following entry of this amendment, the 
claims now in the case are claims 23-43. 

Respectfully submitted, 
YOUNG & THOMPSON 



By 



August 1, 2001 



Benoit Castel 

Attorney for Applicants 

Registration No. 35, 041 

Customer No. 00466 

745 South 23^^ Street 

Arlington, VA 22202 

Telephone: 703/521-2297 
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ABSTRACT OF THE DISCLOSURE 

A heat-reflective protective sleeve includes a 
substrate (10) and a sheet of reflective material (20) fixed on 
the substrate (10). The substrate (10) is elastically 
deformable from a non-operating position and the sheet (20) is 
pleated on the substrate (10) in the non-operating position. 
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" A.J;lLenaal-^.rfljiacJ::_ ion sheath and its fabrication met^od^' 

The present invention relates to a thermal 
protection sheath and its fabrication method. 

Thermal protection sheaths are routinely used to 
insulate fluid pipes, for example in automobile vehicles, 
and in particular in hydraulic circuits, fuel lines, brake 
fluid lines, cooling fluid lines and conditioned air lines. 

This kind of thermal protection sheath includes a 
substrate covered with a reflective material adapted to 
reflect infrared radiation. 

The substrate must be sufficiently flexible to 
adapt to various shapes of pipe and cover them without 
creasing . 

A first technique for covering the substrate with a 
reflective material consists in applying a coating 
containing particles of aluminiom, for example, directly to 
the outside surface of the substrate. 

This kind of aluminized coating preserves good 
flexibility of the substrate of the protective sheath but 
has limited reflection properties. This is because the 
binder used to fix the aluminum particles to the surface of 
the substrate absorbs some thermal radiation and thereby 
limits the reflective power of the aluminized coating. 

A second technique consists in fixing a reflective 
foil, such as aluminum foil or aluminized film, to the 
outside surface of the substrate. 

These foils and films improve the thermal 
protection provided by the sheath but lack flexibility. In 
particular, the foils tend to tear if the sheath is 
deformed, and in particular if it is stretched. 

US patent 5,660,899 describes a thermal protection 
sheath comprising a substrate formed by a corrugated 
plastics material tube covered with a laminated structure 
glued at all points to the outside surface of the 
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substrate . 

The laminated structure and the substrate therefore 
have exactly the same corrugated tube form and the 
laminated structure and the substrate are in contact over 
5 their entire surface . 

An object of the present invention is to propose a 
flexible and deformable thermal protection sheath having 
satisfactory heat-reflecting properties. 

The thermal protection sheath according to the 
10 invention includes a substrate and a reflective foil fixed 
to the substrate, the substrate being elastically 
deformable from a relaxed configuration. 

According to the invention the foil is pleated on 
the substrate in said relaxed configuration. 
15 The reflective foil is therefore pleated on the 

elastic substrate in order not to impede deformation of the 
thermal protection sheath, which can therefore be fitted 
without difficulty to pipes of various shapes, and in 
particular bent pipes. 

2 0 This is because the foil, forming pleats on the 

substrate, is in contact with the outside surface of the 
substrate only at certain points and has an external shape 
different from that of the substrate. 

The pleated structure of the reflective foil 
25 absorbs deformation of the sheath, the reflective foil 
becoming respectively more pleated or less pleated as the 
sheath is compressed or stretched. 

The pleats in the reflective foil on the substrate 
are advantageously adapted to form reserves of air that 

3 0 further improve the thermal insulation of pipes protected 

by the sheath. 

According to one preferred feature of the 
invention, the substrate has an outside surface provided 
with openings and the foil is pleated in line with said 
35 openings. 



wo 00/46543 



3 



PCT/FROO/00202 



Accordingly, on elastic def onnation of the sheath, 
the shape of the openings is modified and the reflective 
foil can be pleated more or pleated less in line with these 
openings . 

5 Preferably, the foil is pleated inside the 

openings . 

This further improves the mechanical strength of 
the thermal protection sheath, the foil forming 
substantially no pleats projecting on the outside surface 
10 of the sheath. The themaal protection sheath therefore has 
improved resistance to contact wear. 

In another aspect, the present invention provides a 
method of fabricating a protection sheath including a 
substrate and a reflective foil adapted to be fixed to said 
15 substrate. 

According to the invention, the fabrication method 
includes the following steps: 

- elastically stretching the substrate from a 
relaxed configuration; 

20 - fixing the reflective foil to the stretched 

substrate; and 

- elastically shrinking the substrate into said 
relaxed configuration. 

This fixing the reflective foil directly to the 
25 stretched substrate forms the pleats when the substrate 
shrinks elastically. 

Thus the elastic properties of the substrate are 
used to form the pleats in the reflective foil. 

In accordance with one advantageous feature of the 
30 invention the shrinking of the substrate covered with the 
reflective foil is forced by means of rollers adapted to 
press said foil onto the substrate. 

The rollers therefore hold the foil in contact with 
the outside surface of the substrate even when the latter 
3 5 shrinks, in particular radially. 
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In accordance with a preferred feature of the 
invention the foil is pleated inside openings in the 
substrate during the shrinkage step. 

As previously described, the pleats formed by the 
5 foil are formed inside the openings in the substrate and do 
not project from the thermal protection sheath. 

According to one advantageous feature of the 
invention, the substrate includes braided or knitted heat- 
shrink threads and during the step of shrinking the 
10 substrate the sheath is heated to shrink the heat-shrink 
threads . 

Thermal shrinkage of the sheath facilitates the 
formation of pleats in the foil on the substrate. 

Other features and advantages of the invention will 
15 become more apparent in the course of the following 
description . 

In the accompanying drawings, which are provided by 
way of non-limiting example: 

- figure 1 is a front view of a thermal protection 
20 sheath in accordance with a first embodiment of the 

invention; 

- figure 2A is a perspective view of a portion of 
the sheath shown in figure 1; 

- figure 2B is a view in cross section of the 
25 sheath portion shown in figure 2A; 

- figure 3 is a perspective view of a thermal 
protection sheath according to a second embodiment of the 
invention; 

- figure 4 is a perspective view of a thermal 
3 0 protection sheath according to a third embodiment of the 

invention; 

- figure 5 is a view in longitudinal section of the 
thermal protection sheath shown in figure 4; 

- figure 6 shows a fabrication method according to 
3 5 a first embodiment of the invention; 
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- figure 7 shows diagrammatical ly rollers used in 
the fabrication method according to the invention; 

- figure 8 shows a fabrication method according to 
a second embodiment; and 

5 - figure 9 shows a shrinkage step in a preferred 

embodiment of the fabrication method according to the 
invention . 

A thermal protection sheath according to a first 
embodiment of the invention is described first and with 
10 reference to figures 1, 2A and 2B. 

The sheath includes a substrate 10 and a reflective 
foil 20 fixed to the substrate 10. 

In this example the substrate is tubular and is 
formed from knitted threads 13 . 
15 Because of the knitted structure of the substrate, 

the latter has a capacity for elastic expansion in the 
longitudinal and radial direction. It is therefore 
elastically deformable, which facilitates fitting it over 
the pipe to be protected, and can be adapted to diverse 
20 pipe shapes. 

The textile can be knitted directly in tubular 
form, to form a tubular substrate 10, or knitted flat and 
only afterwards rolled to form a tube. 

Any material can be used for the threads, in 

2 5 particular glass fibers, polyamide fibers or polyester 

fibers . 

The substrate 10 is therefore a textile substrate, 
with openings 12 between the threads 13 . 

As shown in figure 1, the substrate 10 has an 

3 0 outside surface provided with openings 12 thanks to the 

meshes formed by the knitted threads 13 . 

In accordance with the invention, a reflective foil 
2 0 is fixed to the substrate. The foil 20 forms pleats on 
the outside surface of the substrate 10 in the rest 
35 position shown in figure 1. 
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As shown better in figures 2A and 2B, the foil is 
fixed to the fibers 13 of the substrate 10 and is pleated 
inside the existing openings 12 between the knitted 
threads 13 . 

5 The foil 20 therefore forms small irregular pleats 

in the openings 12, disposed in all directions on the 
outside surface of the substrate 10. 

The reflective foil 2 0 is woven from aluminized 
glass fibers, for example. It is therefore not elastically 

10 deformable in itself, but, thanks to its pleated structure 
on the substrate 10, it does not impede elastic deformation 
thereof, and consequently elastic deformation of the 
thermal protection sheath. The pleats in the reflective 
foil 2 0 prevent the sheath from tearing. 

15 When the thermal protection sheath shown in figures 

1, 2A and 2B is fitted to a fluid pipe, such as a hydraulic 
pipe, for example, the pleats of the reflective foil 20 in 
line with the openings 12 in the substrate 10 form reserves 
or pockets of air on the outside surface of the pipe and 

20 therefore improve its thermal insulation relative to 
surrounding sources of heat. 

Of course, the substrate 10 could equally be made 
from various textile materials, and in particular formed 
from braided threads 13 , as shown in figure 3 . 

25 The threads used can be monofilament threads or 

multifilament threads and the braided textile preferably 
includes a mixture of monofilament threads and 
multifilament threads to confer on it good mechanical 
strength combined with great elasticity. 

30 In this case, the elastic expansion can be radial, 

when the braided substrate is compressed longitudinally, or 
longitudinal, when the braided substrate is stretched 
longitudinally . 

A thermal protection sheath according to a third 

35 embodiment of the invention is described next with 
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reference to figures 4 and 5. 

In this example, the substrate is in the form of a 
corrugated plastics material tube 14 . 

The corrugated plastics material tube can be slit 
5 longitudinally before applying the reflective foil 20. 

The substrate 14 has an outside surface 11 provided 
with openings 12 in line with the annular recesses 12 in 
the corrugated tube 14. 

As shown clearly in figure 5, a reflective foil 2 0 
10 fixed to the outside surface 11 of the substrate 14 is 
pleated opposite the openings 12 , inside the annular 
recesses 12 . 

Because of its corrugated structure, the substrate 
14 can be stretched elastically in the longitudinal 

15 direction. 

Accordingly, when it is stretched in the lengthwise 
direction, it is able to deform at the level of the annular 
recesses 12 in particular because of the pleated structure 
of the reflective foil 20 inside the annular recesses 12. 

2 0 In this embodiment, as shown in figure 5, the 

pleats formed by the reflective foil 2 0 inside the annular 
recesses 12 create reserves or pockets of air 15 on the 
outside surface 11 of the substrate 10 . These reserves 15 
of air further improve the thermal insulation capacity 

2 5 provided by the sheath when fitted to a pipe. 

The pleats formed in the annular recesses 12 are 
also irregular in shape and in orientation inside the 
annular recesses 12 . 

The various embodiments of the protection sheath 

3 0 can be slit longitudinally to facilitate fitting the sheath 

to a pipe. It is easier to slit the corrugated substrate 
longitudinally before applying the reflective foil. 

The sheath has an inside diameter from 5 mm to 
65 mm, for example. 
35 A method of fabricating a thermal protection sheath 
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according to the invention is described next, firstly with 
reference to figure 6. 

In this example, the substrate 10 is a braided 
textile tube. Of course, an analogous fabrication process 
5 can be used for a different substrate, and in particular a 
substrate in the form of a corrugated tube 14, preferably 
slit longitudinally, or a knitted textile substrate. 

The fabrication method includes firstly a step of 
elastically stretching the substrate 10 from a relaxed 
10 configuration. 

Here the braided substrate 10 is elastically 
stretched in the radial direction. 

The substrate 10 can be stretched elastically along 
a continuous line by passing the substrate over a 
15 cylindrical mandrel whose diameter is greater than the 
inside diameter of the substrate 10 in the relaxed 
configuration . 

In the case of a knitted structure, as shown in 
figures 1, 2A and 2B, the substrate 10 is elastically 
20 stretched in the longitudinal and radial directions to 
increase its length and its radius . 

In a second step of the fabrication process the 
reflective foil 20 is fixed to the stretched substrate 10. 

In this embodiment, the reflective foil 20 is 
25 laminated onto the substrate 10 in the lengthwise direction 
of the substrate 10 . 

In this example two strips of reflective material 
20 are fixed to two opposite faces of the expanded 
substrate 10. 

3 0 As shown in figure 7, rollers 21 with a concave 

profile 21a are adapted to apply a strip of reflective 
material to a respective half -circumference of the expanded 
substrate 10. 

Figure 6 shows a small area 2 0a of overlap 
3 5 providing a perfect joint between the two strips of 
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reflective material 20 on the substrate 10. 

Of course, a different number of strips and rollers 
21 for applying them to the substrate 10 could be used, in 
particular four rollers disposed in quadrature about the 
5 tubular substrate 10 and in pairs in two transverse planes 
offset lengthwise of the tubular substrate 10. 

As shown in figure 8, when fixing the reflective 
foil 20 to the stretched substrate 10, the foil 20 could 
equally be applied in a helix around the substrate 10. 
10 The reflective foil 2 0 is fixed to the substrate 10 

by means of an adhesive. 

In the conventional way, that adhesive can be a 
thermoplastic or thermosetting glue or a pressure-sensitive 
adhesive . 

15 Hot air jets or heated rollers 21 can be used if 

the adhesive must be heated to glue the reflective foil 2 0 
to the substrate 10. 

A double-sided adhesive can be applied to the 
reflective foil 20 before fixing it to the substrate 10. 
20 Alternatively, a double-sided adhesive can be applied 
directly during lamination of the reflective foil 20 to the 
substrate 10, between the foil 20 and the substrate 10. 

The substrate 10 then shrinks elastically into its 
relaxed configuration on leaving the mandrel used during 
25 stretching it and fixing the reflective foil 20. 

The elastic shrinkage can be unforced and obtained 
simply by the elastic return of the stretched substrate to 
its relaxed configuration. 

As shown in figure 9, the elastic shrinkage of the 
3 0 substrate 10 covered with the reflective foil 2 0 can be 
forced by means of rollers 22a, 22b adapted to press the 
foil 20 onto the substrate 10. 

In this embodiment, two pairs of rollers 22a and 
22b are used, disposed along the path of the thermal 
35 protection sheath after leaving the mandrel. 
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The rollers 22a and 22b have a semicircular concave 
profile similar to that of the rollers 21 used for fixing 
the foil 2 0 and shown in figure 7. 

The radius of the semicircular profile of the 
5 rollers 22a and 22b decreases in the direction in which the 
thermal protection sheath moves on leaving the mandrel to 
accommodate radial shrinkage of the elastic substrate 10. 

Furthermore, the speed of the rollers 22a that are 
on the upstream side relative to the direction of movement 
10 of the thermal protection sheath on leaving the mandrel is 
higher than the speed of the downstream rollers 22b. 

The speed ratio provides some lengthwise shrinkage 
of the substrate 10 on leaving the mandrel. 

The rollers 22a and 22b therefore facilitate 
IB elastic shrinkage of the substrate 10 and adhesion of the 
reflective foil 20 to the substrate 10. 

Also, the foil 2 0 is introduced into and pleated 
inside the openings in the substrate during this shrinkage 
step so that the pleats formed do not project from the 
20 substrate 10 but instead lie inside the openings 12. 

If the substrate includes braided or knitted heat- 
shrink threads, during the step of shrinking the substrate 
10 the sheath can preferably be heated to shrink the heat- 
shrink threads . 

25 The rollers 22a and 22b used during this shrinkage 

step can therefore be heated. 

The invention provides a thermal protection sheath 
having a good capacity for elastic stretching limited only 
by elastic stretching of the substrate 10 itself or 
30 unpleating of the reflective foil 20. 

Of course, many modifications can be made to the 
embodiment described above without departing from the scope 
of the invention. 

In particular, the substrate can be stretched 
35 longitudinally and/ or radially during the stretching step. 
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Also, during elastic shrinkage of the substrate, 
the thermal protection sheath could travel over a path 
defined by rods curved in all directions in space to ensure 
uniform shrinkage of the substrate 10 and uniform pleating 
5 of the reflective foil 20. 

The number of rollers 22a, 22b used when shrinking 
the sheath can be less than or greater than the two pairs 
of rollers 22a, 22b described in the above embodiment. 

The reflective foil used can be a foil made from 
10 any synthetic polymer that is metallized and in particular 
chromium-plated . 
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CLAIMS 



1. A thermal protection sheath including a 
substrate (10) and a reflective foil (20) fixed to the 

5 substrate (10, 14), the substrate (10, 14) being 
elastically deformable from a relaxed configuration, 
characterized in that the foil (20) is pleated on the 
substrate (10, 14) in said relaxed configuration. 

2. A protection sheath according to claim 1, 
10 characterized in that the substrate (10, 14) has an outside 

surface (11) provided with openings (12) and the foil (20) 
is pleated in line with said openings (12). 

3. A protection sheath according to claim 2, 
characterized in that the foil (20) is pleated inside the 

15 openings (12) . 

4. A protection sheath according to any of claims 
1 to 3 , characterized in that the pleats in the foil (20) 
are irregularly shaped and oriented. 

5. A protection sheath according to any of claims 
20 1 to 4, characterized in that the pleats in the foil (20) 

are adapted to form reserves of air (15) . 

6. A protection sheath according to any of claims 
1 to 5 , characterized in that the substrate (10) is made of 
textile and includes openings (12) between textile threads 

25 (13) and the foil (20) is pleated in line with said 
openings ( 12 ) . 

7. A protection sheath according to claim 6, 
characterized in that the substrate (10) is formed of 
braided or knitted threads (13). 

3 0 8. A protection sheath according to claim 7, 

characterized in that the reflective foil (20) is pleated 
between the braided or knitted threads (13) . 

9 . A protection sheath according to any of claims 
1 to 5, characterized in that the substrate is a corrugated 

3 5 plastics material tube (14) . 
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10. A protection sheath according to claim 9, 
characterized in that the corrugated plastics material tube 
(14) is slit longitudinally. 

11. A protection sheath according to claim 9 or 
5 claim 10, characterized in that the foil (20) is pleated 

inside annular recesses (12) of the corrugated tube (14) . 

12 . A protection sheath according to any of claims 
1 to 11, characterized in that the substrate (10, 14) is 
tubular . 

10 13 . A protection sheath according to any of claims 

1 to 12, characterized in that the substrate (10, 14) can 
be stretched elastically in the longitudinal and/or radial 
direction . 

14. A protection sheath according to any of claims 
15 1 to 13, characterized in that the reflective foil (20) is 

woven from aluminized glass fibers. 

15 . A method of fabricating a protection sheath 
including a substrate (10, 14) and a reflective foil (20) 
adapted to be fixed to said substrate (10, 14), 

20 characterized in that it includes the following steps: 

- elastically stretching the substrate (10, 14) 
from a relaxed configuration; 

- fixing the reflective foil (2 0) to the stretched 
substrate (10, 14) ; and 

25 - elastically shrinking the substrate (10, 14) into 

said relaxed configuration. 

16. A fabrication method according to claim 15, 
characterized in that, in the stretching step, the 
substrate (10, 14) is stretched longitudinally and/or 

3 0 radially. 

17 . A fabrication method according to either claim 
15 or claim 16, characterized in that the shrinking of the 
substrate (10, 14) covered with the reflective foil (2 0) is 
forced by means of rollers (22a, 22b) adapted to press said 

35 foil (20) onto the substrate (10, 14) . 



wo 00/46543 



14 



PCT/FROO/00202 



18 . A fabrication method according to any of 
claims 15 to 17, characterized in that the foil (20) is 
pleated inside openings (12) in the substrate (10, 14) 
during the shrinkage step. 
5 19 . A fabrication method according to any of 

claims 15 to 18, characterized in that, in the fixing step, 
the reflective foil (20) is applied in the lengthwise 
direction of the substrate (10, 14). 

20. A fabrication method according to any of 
10 claims 15 to 18, characterized in that the reflective foil 

(20) is applied in a helix around the substrate (10, 14) . 

21. A fabrication method according to any of 
claims 15 to 20, characterized in that, in the fixing step, 
the reflective foil (20) is fixed to the substrate (10, 14) 

15 by an adhesive. 

22 . A fabrication method according to any of 
claims 15 to 21, characterized in that the substrate (10) 
includes braided or knitted heat-shrink threads (13) and in 
that during the step of shrinking the substrate (10) the 

20 sheath is heated to shrink the heat-shrink threads (13) . 
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Declaration and Power of Attorney For Patent Application 
Declaration Pour Demandes de Brevets Avec Pouvoirs 
French Language Declaration 



Efi tanl qu' invenlaur n 
sent acte que: 



10 ci-apres. Jo d^giaro par le pr6- 



As 8 below named inv^rttor, I ftereby declare that: 



Moo nom. mon domicile, mon adresse postals, ma naiionalitd 
soot ceux qui rigureni d-apr6s, 

J« <J4ciare qwe je crois 6tre Tinventour priginal, premier ei 
unique (si un s«ui nom figure sur te prbsont acte) ou un das 
ctt-lnvenieurs. origlnaujc et premiers (si plusieurs noms ti- 
gufonl suf le present acie) du sujot reverxliqw^ at pour liqu«l 
f«p bfovet est demanda sur la base nnvend'on iniitut^; 



k3 citizenshtp ar« as stated 



I believe I am the origiriaJ. Utst and sole inventor (tl only one 
name is [iste<i below) of an original, first and }ojnl invontw fif 
plural names are listed below] ai ihn subject matter which is 
clainved and for wtiich a patent is spughion the invention entitled 

A thermal, prptfinrion sbparh anrl its 



f&brication method. • 



yiJonl ta dascription 

itCcocher la esse con-espoodante) 

^= □ est annexe au pr^m acte, 
^=fO a 616 ei6pos6e . 

p Nufwito «Je sArio de la domarKle _ 

ot nKKjifi^ te 



(tie speciffeation of which 
(cbecKone) 

0 (s attached nereto; 

□ was filed on 

Appfc&tion Serial No. _ 
and was amervded on _ 



Jo <WcJsre par i« pr^senl *cie avoir examine et compria le 
djotenu de ta descnption ideotif*^ d-dessus, ravendica^ons 
y compris, et le cas 6ch6ant te«e que m«lifi6e per f'amend- 
mem tste pius haut. 



I hereby elate tfiat I have reviewed and onde^and the con- 
tents o! the above kJentiTied speciTicatwo, fnduditig the miasms, 
« amended by any amandm«nt refetred io atxjve. 



J« roconnafe (e <*evo)f de divulguef l lntofmation qui est en 
nspport Bvec I'oxamen do cette demande seWn Trtre 37 du 
Code dos Reglements FAd6raux §1 .56(a). 



i acknowledge iho duty to discJose information whicfi is nia- 
toriaf to itw examittatlon o1 wis application In accordance with 
nue 37, Code ol Federal Regulations. §1,56(3). 
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P»t«rt and TredMtMtK OfftoHJ A DECARTMENT OF COHHCnCE 



French Language Declaration 



j« raveocJtqu« par le pr^nt acle le Mn^fjcs ee priority 
eirangdfo selon Titr? 35. du Co<3e d«5 Etais-Unis, §119 da 
fewrte <}emarxto twevei oo d'ettasiation d invetiieur 6ni/- 
m^r^e d-aorts. el j'ai idemiM 6qaiemom gi-apr$s louie d^- 
niar>cie 6lrang6re de tsf evel ou datlesUtion d'inventeur ayanl 
une date d© d6p6l aniSrieure & cede do (a demanda pour 
laquolle la priorilS est fevendiquee. 



I hereby daim (oreign prtofity b«rte(iis under Taio 35. United 
Stales Code. §1 19 o( any foreign tippiicaik>n(s] lor palenl or 
inventor's certificaie iislad below and tiave also idemilKsd 
betew any foreigri appUcaiion lor patent or inventor's ceaili- 
cate naving a filing date before tttat o( the application on 
which pfiorjTy is ciaimed: 



Priority daimed 
Droit de prioriitS 



Prior toreigo applications 




Demarxle(s) da brevet anierieure{5) daris u 


n autre pays: 


9901099 


FRANCE 


February 1, 1999 




(Counlry) 
(Pays) 


<Day/Monm/Yc*f filed) 
{Joor/Mois(frnn6e de d6c>0() 


(Number) 


(Coumry! 
(Paysl 


(Oay/MonmA'ear Filed) 
Uouf/Mais/An'^ Oa c)«5)6() 


(Number) 
(Numeral 


(Country) 
(Pays) 


(Oay/Monih/Year File<31 
(Jour/M(?is/Ann6o <M a^pet) 



Ou. 


B 

Hon 


e 


g 


Qui 




B 


s 

Non 



Je reverxJlqijo par le pc4s«rti acte, le bin^fice salon Titre 35 
do Code des Elals-Unis. §120 de loirte(s) demande(s) am6- 
ricaiftes 6nunt6r^($) ci-aprfes et, dans ta irt^sure oo les siijel 
de chacvna des revetwiications de cette demarvje ct esi pas 
divuigu* dans la demarxle an>6ricaine ant6rieure, d« la la?on 
dAftni© p^r le premier p^sgraphe de "ntra 3S du Code des 
eiats-Unis, §1 12. je reconnai? le devoir de divulguer rif»(or- 
malion pertinenta selon Tnre 37 du Code des R6giemefrts 
F6d6faux, §1,S6(a). louto information qui se prfisanie entre 
la data do d6p0t de la damarjde ant^rieur© ci la date de d6p<J( 
d« »a d«mar»de, soil nationalo, soit intemaiionafe PCX. 



1 hereby claim the benefit under Title 35, United S 
§120 of any United States application(s) listed below and, 
insofar as the subieci maflef o( each of tt>e daitrts of ttiia 
application is nol disclosed in t^e prior United Stales appli- 
cation in ihe manner provided by Ihe first paragraph of Trtte 
35. United States Code, §112. I ackrewriedge fhe doty to 
disclose material information as defined in TKle 37, Cpd« of 
Federal Regulations. §1. 56(a) v^hich occun-eo between the 
filing dale of the prior application and the national or PCT 
international filing date of this application: 



(Siaius) 
(paianKKi. pending, 
aosncsoned) 



J© declare par le present acte que lom«s mes d^darations, 
d ma conr^aissance. son! vraies el que toutes les dfaiarations 
faites k partir de renseignecnertis ou de suf^JosniotB. soni 
tenues pour 6tre waies; de plus, louies ces deoaraUons ont 
ei6 laiies «n sacnam que de fausses dddarattons volontaires 
o eulres actes de mfima nature sont $ancUon6es par une 
amerKSe ou un emprisonnamoni. ow les deux, selon la Section 
1001. du Tiire 18 de Code das Elais-Unis el que de selles 
d6cfaratK>n* d6llb6r6mem faijs$es peuvenl comprDmettre la 
v^Iidftft de te demande ou du tprevei d6iivr«. 



(Status) 
(palomea, pending, 
abandoned) 



1 hereby declare that all stetements made herein of my ovm 
Knowledge are Uue and that all slatemenls made on infor- 
tnaiion and belief are believed w be toie; and further ihat 
3iese statements were made wrflh the knowi^ijge that wil»gl 
false statements aryl the nice so made are punishable by fir>e 
or imprisonment, or both, under Section 1001 of THle 16 of 
the United States Code and thai such wiiHul false statetnents 
may jeopardiza the validity of the application pr any patent 
issued thereon. 



form PTO^B-ass (e-B3) 
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French Language Declaration 



• POUVOlRi en lam qu'inventeur. d^ne r((es) Bwocai(s) 
flt/ou nws) agents) sulvacu(3) pour pw^uivre la procedure 
de cane deinande et tfoKef loulfl aHaire la eoneemant Supris 
du Burtau <*es Brevete et da Marques; 



7 



POWSR OF ATTpBNeV: M a named ""ven^cK. Ihorefay 

iSTappJiWfion and tn»nsa« an ba^ r^ ^ P^terrt end 
Tradernarfc OffK^i connected therewith, (tfst rrdma and mg- 

istradon number)' 

ROBERT J. PATCH, RegN" i;2,355_ 
ANDREW' J. PATCH, Reg. N'J2.225_ 
ROBERT F. HARGEST. Reg- N*JL5.5iO_ 
BENOiT CASTEL, Reg, N° 
ERIC JENSEN, Reg. N° 3ifi£5_ 
THOMAS'W. PERKINS, Reg- N13 3,022 
ROLAND E. LONG, JR., Reg. N°_ 4l,949 



Adr©ss*f loure wHTespondanc* k: 



S ECOND FLOO R 
JITSOLCIH 23""'*' Street 
A^?T rNfr,Tn-N VA222Q2 



Adresser toute oommunicalion tdl^phonique t: 



Direct Telephone Cans lo; (name antf t^'ephone number) 
ROBERT J, PATCH, 703/521-2297 



Horn comptel du s«i»l pu premiet mvooteur 



64, rue de la longue Haye, 60700 £QSI£QfflL 



Mfosse Postate 



d co-irwentaur, te cas echeant 



9^ 



Signaiur* de i'mvemmir 



cmzenstiip 
French 



Post Office Address 

60700 PONTPOINT, FRANCE 



Full Mime or seoy*? jtxnl invWor. if any 

FERRAND , 



20, rue des Capucines, 60800 CJ 



CitizWSfiip 
French 



Post Office Addfess 

60800 CREPY-EN-VALOIS. FRANCE 




(Foymlr les mfimes renseignements el la signalure da lout iSuppfy similar inlormstion and signature for third and sub- 
co-»nventeur soppWmentetre.) sequent i«<ni inventors.) 
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Nom comptet du troisifeme co-lnventeur ^ 


FuH name of the ttiird joint inventor 
DROMAIN Lionel 


Signature de J'inventeur Date 


Inventor's siqEiatpev^ Date 


Domicile 


r^esidence 

?, TiiP de Vez. 60800 CREPY-EN-VALQLS^ 


Nationality 


Citizenship ^^^"^^ 
French. ' 


Adresss postale 


Post Office Address 
60800 CREPy-EH-VALOlS ; FRANCE 


Nom complet du quatrieme co-inventeur . 


Full name of fourth Joint inventor 
STEITZ Dirk 


Signature de I'inventeur Date 


lnvent^ig-^f| Date 


Domicile 


Residence i^.C^s. Rl i=,<:t^ 3)e ^ *Lfo .f re 


Nationalite 


Citizenship tiuu>cii 


Adresse postal© 


Post Office Address 
60800 CREPY-EN-VALOISj FRANCE 


Nom complet du cinquieme co-Jnventeur 


Full name of fifth joint inventor 


Signature de I'inventeur Date 


Inventor's signature Date 


Domicile 


Residence 


Nationality 


Citizenship 


Adresse postaie 


Post Office Address 


Nom complet du sixteme co-inventeur 


Full name of sixth joint inventor 


Signature de I'inventeur Date 


Inventor's signature Date 


Domicile 


Residence 


Nationality 


Citizenship 


Adresse postaie 


Post Office Address 


Nom c»mplet du septi^me co-inventeur 


Full name of seventh joint inventor 


Signature de i'inventeur Date 


Inventor's signature Date 


Domicile 


Residence 


Nationality 


Citizenship 


Adresse postaie 


Post Office Address 



Form PrO-FE.23S (3^^927 
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